Combining the antimesothelin immunotoxin SS1P with the BH3-mimetic ABT-737 induces cell death in SS1P-resistant pancreatic cancer cells.
SS1P is an antimesothelin recombinant immunotoxin (RIT). Pancreatic ductal adenocarcinoma (PDAC) cell lines are resistant to SS1P, despite high mesothelin expression. The aim of this study is to examine whether combining SS1P and BH3-mimetic ABT-737 induces cell death in a panel of PDAC cell lines. ABT-737 binds and neutralizes several antiapoptotic BCL2 family proteins, but has a low affinity for the short-lived MCL1 and BCL2A1. SS1P inhibits protein synthesis, which has shown to downregulate MCL1. PDAC cell lines KLM-1, BxPc-3, and Panc 3.014 were resistant to SS1P or ABT-737 alone. Combining both compounds led to a significant increase in cell death. After 48 hours of treatment, cell death was observed in 92% of KLM-1, 55% of BxPc-3, and 23% of Panc 3.014 cells. Panc 3.014 had the highest number of mesothelin-binding sites (92×10(3)), followed by KLM-1 (58×10(3)) and BxPc-3 (3×10(3)). ABT-737 had no effect on SS1P internalization, but enhanced SS1P-induced protein synthesis inhibition significantly in KLM-1, to a lesser extent in BxPc-3, and very little in Panc 3.014. SS1P alone or in combination with ABT-737 downregulated MCL1 in KLM-1 and BxPc-3, but not in Panc 3.014. Similar observations were made for BCL2A1, which had the highest levels in Panc 3.014. Compared with KLM-1, Panc 3.014, and BxPc-3 also had lower proapoptotic BAK and a trend toward higher MCL1. Proapoptotic BAX was similar in KLM-1 and BxPc-3, but lower in Panc 3.014. In conclusion, combining SS1P with ABT-737 overcomes SS1P-resistance in PDAC, although to a variable extent. The efficacy of the combination is mainly associated with the RIT-associated inhibition of protein synthesis and the ability to downregulate MCL1 and BCL2A1, while levels of other key apoptotic proteins may also be important. Our data support the combination of an RIT and a BH3-mimetic, and identify factors that potentially limit the efficacy of such therapeutic approach.